[A novel approach for cancer chemoprevention referred to as "gene-regulating chemoprevention"].
We examined the effect of butyrate on the expression of WAF1, a potent inhibitor of cyclin-dependent kinases, and its relation to growth arrest in a p53-mutated human colon cancer cell line WiDr. Five millimolar butyrate completely inhibited the growth of WiDr and caused G1-phase arrest. WAF1 mRNA was rapidly induced by treatment with 5.0 mM butyrate, and significant WAF1 protein induction was detected. Using several mutant WAF1 promoter fragments, we found that the butyrate responsive elements are specific Sp1 sites. These findings suggest that butyrate arrests the growth of WiDr by activating the WAF1 promoter through specific Sp1 sites in a p53-independent fashion. Based on our results, we propose a novel approach for cancer chemoprevention, which we term "gene-regulating chemoprevention". Our strategy is to activate the potent function of growth-inhibitory genes, which are preserved in cancer cells. WAF1 is a good candidate, because it rarely appears to be mutated in common human tumors, while the p53 gene is frequently mutated. Therefore the p53-independent activation of WAF1 by butyrate could be applied to the prevention of cancer when p53 is mutated.